ABSTRACT
INTRODUCTION
Globally, diabetes Mellitus (DM) is increasing in prevalence and it causes an enormous burden on the individual, family, health services and the country at large [1, 2] . The economic burden of DM is high such that it accounts for 12% of global health expenditure [3] . Three quarters of people with DM live in low and middle income countries [1, 3] . Nigeria has the highest burden of DM in Africa with type 2DM accounting for 90-95% of cases [1, 2, 4] . Also, an individual dies from DM every six seconds (5.0 million deaths) [3] . The World Health Organization (WHO) projects that DM will be the seventh leading cause of death in 2030 [2] .
The burden associated with DM diagnosis, demands of managing the disease, burden of self-care behaviours, health cost and risk of diabetic and cardiovascular complications may lead to emotional distress, resulting in a depressive state [5, 6] . The relationship between DM and depression has been hypothesized to be bidirectional and both are associated with physiological abnormalities, including activation of the hypothalamic-pituitary-adrenal axis (HPA) [5] . The prevalence of depression is significantly higher in patients with Type 2 DM compared with those without DM [6] . Generally, patients with DM are twice more likely to have comorbid depression compared to people without DM [5, 6] .
The coexistence of depression in people with DM is associated with significant negative impacts in self-care, adherence to medication and diet regimens resulting in poorly controlled DM, an increased risk of complications, higher mortality and decreased quality of life [5, 7] . These eventually lead to absenteeism in work place, loss of productivity, increased use of health care resources and increased healthcare costs [6, 7] . Among individuals with DM, total health care expenditures for individuals with depression was 4.5 times higher than that for individuals without depression [6] .
The approach to the management of type 2 DM includes lifestyle modifications, dietary and pharmacotherapy [2, 4] . The goal of management is to achieve good glycaemic control and this could be achieved by adherence to DM self-care and treatment [2, 4] . Social support (SS) is a psychosocial factor that affects individuals' adherence with treatment. A high perceived SS contributes to a better glycaemic control, change of negative health behaviours, increase optimism and better health outcome [8] .
Studies in developed countries found that participants having higher levels of social support experienced fewer depressive symptoms and diabetes-related symptoms and that low social support level is associated with the presence of depression [8, 9] . Therefore, to manage an individual with DM, the support of family and other individuals in the social environment is important. However, the level of perceived SS enjoyed by individuals with DM are not routinely assessed by clinicians in developing countries. Thus, the information obtained from this study will provide an objective guide for the management of patients with type 2 DM. 
MATERIALS AND METHODS

Study Setting
Study Population
The target population for this study consisted of 273 adult patients ≥40 years with type 2 DM receiving care at the MOP clinic for at least 3months.
Study Design
This was a cross-sectional survey of 273 respondents with DM who consented and were recruited from the MOP clinic of the JSH, Ibadan, Oyo State. The data collection was over a period of eight weeks between 1st of August and 30th of September 2017.
Sample Size and Sampling Method
Single proportion formula with a 20% prevalence of depression among type 2 DM in a previous Nigeria study [10] was used in calculating the sample size. A minimum sample size of 273 was obtained after adjusting for non-response by increasing sample size by 10%. Respondents were recruited by systematic random sampling technique.
Study Instruments
Data were collected using a semi-structured pretested questionnaire to obtain respondents' socio-demographic characteristics, medical history, assess depression and perceived social support. Data obtained from medical records include history of hypertension, use of antihypertensive medications, duration of diabetes and blood glucose controls status.
The participant's blood pressure was checked using Dekamet MK3 sphygmomanometer made by AccosonR in England, with an appropriate cuff size. The blood pressure measurement was done twice at one-minute interval (after five minutes' rest), with the respondents in a calm sitting position with the arm supported at heart level. Hypertension was diagnosed in addition to the history in the medical records if systolic blood pressure ≥130 mmHg or a diastolic blood pressure ≥80 mmHg was gotten on at least two occasions or if the patient was on antihypertensive drugs [4] .
Average blood pressure was obtained from the medical records of the last two clinic visits and the blood pressure measured using standardized sphygmomanometers on the day of recruitment. Average fasting blood glucose was obtained from the last two previous clinic visits fasting blood glucose values and the value on the day of recruitment.
Anthropometric measurements, including weight and height were obtained. The respondents were weighed with a standard analogue weighing scale, (PRESTIGE R Mechanical bathroom scale, made in China). The measured weights were to the nearest 0.1kg in light clothing without any other accessories. Standing height of respondents was measured, using a Seca model stadiometer with subject facing forwards, without headgear or footwear and measured to the nearest 0.1 centimeter. It was ensured that participant's heels touched the stadiometer.
Body Mass Index (BMI) was calculated by dividing the weight in kilograms by the square of the height in meters. BMI was categorized as underweight <18.5kg/m Zung's Self Rating Scale (ZSRS) was used to assess depression. 
RESULTS
The Profile of the Respondents
The profile of the respondents is shown in Table 1 . One hundred and fifty-seven subjects (57.5%) of the respondents were ≥ 60 years. The male to female ratio was 1: 5. Table 2 shows the perceived social support of the respondents. One hundred and two (37.4%) respondents had high social support, while 153 (56.0%) and 18 (6.6%) had moderate and low social support respectively. Higher proportion of female respondents (57.5%) had moderate social support compared to males (47.5%). Conversely, a higher proportion of male respondents (10.0%) had low social support compared to females (6.0%). The total mean score of the participants for MSPSS was moderate (4.6±1.3). The mean score +SD for male and female respondents were 4.8 + 1.4 and 4.6+1.3 respectively.
Perceived Social Support of Respondents
Majority 212 (77.7%) of the respondents had high social support from the family subscale of the perceived social support while the lowest MPSS scores was from the friend subscale. The mean score of the respondents for family, friends and significant others sub-scale of MSPSS scores were 5.9 + 1.7, 3.6+2.1 and 4.4+2.1 respectively.
Prevalence of Depression among Respondents
The prevalence of depression among respondents was 27.5% as shown in Table 3 . Among the respondents with depression 72 (26.4%) had mild depression and no case of severe depression was found in the respondents. Higher proportion of female respondents (27.0%) had mild depression compared to males (22.5%). Conversely, a higher proportion of male respondents (2.5%) had moderate depression compared to females (0.9%). The mean +SD depression score of the respondents was 46.7+5.7. The mean score + SD for male and female respondents were 46.6+ 5.7 and 46.7+5.7 respectively. Sadness (78.7%) and sleep disturbances (67.6%) were the most common depressive symptoms reported by the respondents with depression.
Relationship between depression and perceived social support, diseaserelated parameters in the respondents
The relationship between depression and perceived social support, the disease-related parameters of the respondents are presented in Table 4 . The mean of Systolic and diastolic BP, BMI and fasting blood glucose were higher among the depressive group than in the non-depressive group. However, these differences were not statistically significant. 
DISCUSSION
Hypertension is a common co-morbidity among diabetic patients [4, 15] . In this study there is a high prevalence of hypertension among the respondents. This is consistent with 71.6% [15] . The co-existence of hypertension and DM could be because the pathophysiology of one disease exacerbate the other. Insulin resistance in DM increases renin-angiotensin-aldosterone system which would eventually increase sympathetic nervous system activity that have been implicated in the pathophysiology of hypertension. In addition, hypertension and DM have similar risk factors such as age, obesity and physical inactivity.
Obesity is a risk factor for Type 2 DM [4] . The prevalence of obesity in this study is similar to 26.2% reported by Edo et al. in Benin City, Nigeria [16] . The coexistence of hypertension and obesity in DM patients increases morbidity, mortality and the risk of cardiovascular complications [4] . In this study only half of the respondents had their blood glucose controlled. Thomas et al. found that the prevalence of uncontrolled blood sugar progressively increased with BMI [17] . Also, there is a significant relationship between social support and glycaemic control among type 2 diabetic patients [14] . In this study, half of the respondents had moderate social support and half of the respondents had good blood glucose control.
Depression is a common mental disorder among diabetics, it could be due to the bidirectional relationship between depression and type 2 DM [5] . The prevalence of depression in this study is lower than that reported in Pakistan 43.5% and China 56.1% [18, 19] [20, 21] . This is due to differences in depression assessment method. In this present study and that conducted in Pakistan and China, a self-report questionnaire was used to assess depression. ZSRS is a self-report screening tool for depression, though it has good psychometric properties [11, 12] there may be a risk of misclassification, accounting for the higher prevalence of depression [22, 23] . In contrast, 0standardized diagnostic interviews (gold standard) were used by Agbir and Ibrahim [20, 21] . The high prevalence of depression in this study could also be because, almost half of the respondents had uncontrolled blood glucose. Depression had been found to be associated with poor glycaemic control among type 2 diabetes patients [24, 25] . Crispin-Trebejo et al. found that patients with depression had about 1.3 times greater prevalence of poor glycaemic control than those without depression [25] . However, in this study there was no association found between depression and glycaemic control.
In addition, almost half of the respondents were diagnosed of having DM for more than five years. Increased duration of diabetes leads to increased diabetic complications and consequently leads to increased psychological disorders such as depression because chronic complications of DM affect the emotional state of patients [26] .
Substantial percentage of the respondents belong to mild category. Absence of severe depression among respondents in this study is consistent with findings by Mikaliukštiene et al. [27] . The finding in this study that depression was more common in diabetic women than men is consistent with other studies [18, 26] . In Jos, Northern Nigeria, Agbir et al. reported female-tomale ratio of 3:1 [20] .
The level of perceived social support (SS) among the participants in this study was high and family was the major source of social support. The kinship system, the extended family system practiced in Nigeria are important contributors to having high family support.
Studies have shown that social support can reduce the negative impact of the diagnosis and treatment of chronic medical conditions such as DM and it may have a positive influence on psychological wellbeing [8, 9] . The reciprocal relationship between social support and depression in this study is consistent with other studies in which people with high social support are less likely to be depressed than those with low social support [8, 9] .
Depression was assessed with a validated instrument for assessing depression in a clinical setting and the study was able to determine the relationship between social support and depression. The findings in this study serve as a baseline information and a guide for the development of interventions for DM patients in Nigeria.
However, the findings from this study should be interpreted with a caution because psychiatric diagnostic interview which is considered as the gold standard for the diagnosis of depression was not used. Also, being a cross sectional study cause-effect relationship cannot be ascertained.
CONCLUSION
Given the high prevalence of depression and positive impact of social support on depression among DM patients, there is a need for physicians to explore the social support available to such patients and interventions that include family members, friends and significant others should be integrated to patient care to reduce depression in type 2 diabetics. Also, strategies for the treatment of depression in diabetic patients should be developed following the finding of large proportion of the diabetic patients having depressive symptoms in this study.
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